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SUMMARY AND CONCLUSIONS

This Draft Environmental Statement was prepared by the staff of the U.S. Nuclear Regulatory
Commission and issued by the Commissiop's O0ffice of Nuclear Material Safety and Safeguards.

1.
2.

This action is administrative. .

The proposed action is the issuance of a Source Material License to Plateau Resources,
Ltd., for the construction and operation of the proposed Shootering Canyon Uranium
Project with a product (U30g) production limited to 2.2 x 105 kg (4.9 x 10° 1b) per year.

The following is a summary of environmental impacts and adverse effects.

a. Impacts to the area from the operation of the Shootering Canyon Uranium Project will
include the following:

e Alterations of up to 140 ha (350 acres) that will be occupied by the mill, mill
facilities, borrow areas, tailings areas, and roads.

® An increase in the existing background radiation levels of the mill area as a
result of continuous but small releases of uranium, radium, radon, and other
radioactive materials during construction and operation.

e Socioeconomic effects on the local area, particularly the proposed community of
Ticaboo, where the majority of workers will be housed during project construction
and operation.

e Production of solid waste material (tailings) from the mill at a rate of about
680 MT (750 tons) per day and deposition as a slurry in an onsite impoundment area.

b. Surface water will not be affected by normal milling operations. Mill process water
will be taken from the Navajo aquifer, and process water will be discharged to the
tailings impoundment at about 0.68 m3 (150 gal) per minute. Some 6.9 x 105 m3
(560 acre-ft) of water per year will be utilized by the mill.

c. There will be no planned discharge of 1iquid or solid effluents from the mill and
tailings site. The discharge of pollutants to the air will be small and the effects
negligible. The estimated total annual whole-body and organ dose commitments to
the population near the mill site are presented below. Natural background doses
are also presented for comparison. The dose commitments from normal operations
of the proposed Shootering Canyon mill will represent only very small increases
in doses from current background radiation sources.

d. Construction and operation of the Shootering Canyon mill will require the commitment
of small amounts of chemicals and fossil fuels, relative to their abundance.

e. Construction and operation of the Shootering Canyon mill will provide employment and
induced economic benefits for the region but may also result in some socioeconomic
stress.

f. The tailings disposal impoundment, occupying up to 28 ha (70 acres) when filled with
tailings solids, may be unavailable for further productive use. However, when reclama-
tion is completed and testing shows that radiation levels have been reduced to acceptable
levels, it may be possible to return the tailings area to its former use as potential
grazing land. After reclamation, the area topography will be similar to its present
state.




Principal alternatives considered are as follows:
a.

b.

e.

f.

Annual population dose commitments?
within an 80-km (50-mile) radius
of the mill site

Receptor Dose (man-rems/per year)
organ Plant effluents Natural background?
Total body 1.50 329
Lung 10.5 329
Bone 813 329
1631

Bronchial epithelium  66.0

2Based on a projected year-2000 population of 3264.

bThe estimated natural background dose rate to the whole
body is 101 millirems/year. The bronchial epithelium dose
from naturally occurring radon-222 is assumed to be 500

millirems/year (Sect. 2.10).

alternative sites for the mill,
alternative mi1l processes,

alternative of using an existing mill,

alternative methods of tailings management,

alternative energy sources, and

alternative of no licensing action on the'm111.

The following Federal, State, and local agencies have been asked to comment on this
Draft Environmental Statement:

Department of Commerce
Department of the Interior

Department of Health, Education, and Welfare

Federal Energy Regulatory Commission
Department of Energy

Department of Transportation
Environmental Protection Agency
Department of Agriculture

Advisory Council on Historic Preservation
Department of Housing and Urban Development

Utah State Planning Coordinator

This Draft Environmental Statement was made avai]abie to thé public, to the Environmental
Protection Agency, and to other specified agencies in February 1979.

i
On the basis of the analysis and evaluation set forth in this Environmental Statement,
it is proposed that any license issued for the Shootering Canyon mill should be subject
to the following conditions for the protection of the environment: ,

a.

The applicant shall construct a tailings disposal facility that will incorporate the
features described in Alternative 1 of Sect. 10.3 and in Sect. 3.2.4.7 and that will
meet the safety criteria specified in NRC Regulatory Guide 3.171.
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The applicant shall control release of airborne particulates from tailings by use
of a water sprinkler system, chemical stabilization, covering with soil, or other
equivalent means until reclamation of the tailings is completed.

c. The applicant shall implement the environmental monitoring program described in
Table 6.2 of this document. The applicant shall establish a control program that shall
include written procedures and instructions to control all environmental monitoring
prescribed herein and shall provide for periodic management audits to determine
the adequacy of implementation of these environmental controls. The applicant shall
maintain sufficient records to furnish evidence of compliance with these environmental
controls. In addition, the applicant shall conduct and document an annual survey of
land use in the area surrounding the proposed project.

d. Before engaging in any activity not assessed by the NRC, the applicant shall prepare
and record an environmental evaluation of such activity. When the evaluation
indicates that such activity may result in a significant adverse environmental impact
that was not assessed or that is greater than that assessed in this Environmental
Statement, the applicant shall provide a written evaluation of such activities and
obtain prior approval of the NRC for the activity.

e. The applicant shall immediately notify the Office of the State Archaeologist if
artifacts are discovered during construction of the mill or tailings disposal areas
and shall have an archaeological survey performed prior to disturbing any previously
unsurveyed areas.

f. If unexpected harmful effects or evidence of irreversible damage not otherwise
identified in this Environmental Statement are detected during construction and
operation, the applicant shall provide to the NRC an acceptable analysis of the
problem and a plan of action to eliminate or reduce the harmful effects or damage.

‘g, The applicant shall provide for stabilization and reclamation of the mill site
and tailings disposal areas and mill decommissioning as described in SE9£§;_§;§__
and 10.3-of this document.

h. The applicant shall provide surety arrangements to ensure completion of the mill
site and tailings area stabilization, reclamation, and decommissioning plans.

The proposed position of the NRC is that, after weighing the environmental, economic,
technical, and other benefits of the operation of Shootering Canyon Uranium Project
against environmental and other costs and after considering available alternatives, the
action called for under the National Environmental Policy Act of 1969 and 10 CFR Part 51
is the issuance of a Source Material License subject to conditions 7a through 7h, above.

As announced in a Federal Register notice dated 3 June 1976 (41 FR 22430), the NRC is
preparing a generic environmental statement on uranium milling. Although it is the

NRC's position that the tailings impoundment method discussed in this Statement represents
the most environmentally sound and reasonable alternative now available at this site,

any NRC licensing action may be subject to revision in accordance with the conclusions of
the final generic environmental impact statement and any related rule making.
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FOREWORD

This Draft Environmental Impact Statement is issued by the U.S. Nuclear Regulatory Commission
(NRC), Office of Nuclear Material Safety and Safeguards, in response to the request by
Plateau Resources, Ltd., for the issuance of an NRC Source Material License, authorizing
operation of the mill proposed for the Shootering Canyon Uranium Project. This document has
been prepared in accordance with Commission regulation 10 CFR Part 51, which implements
requirements of the National Environmental Policy Act of 1969 (NEPA; P.L. 91-190). The mill
will be owned and operated by Plateau Resources, Ltd. (the applicant).

The NEPA states, among other things, that it is the continuing responsibility of the Federal
Government to use all practicable means, consistent with other essential considerations of
national policy, to improve and coordinate Federal plans, functions, programs, and resources
to the end that the nation may

e fulfill the responsibilities of each generation as trustee of the environment for
succeeding generations;

e assure for all Americans safe, healthful, productive, and aesthetically and culturally
pleasing surroundings;

e attain the widest range of beneficial uses of the environment without degradation, risk
to health or safety, or other undesirable and unintended consequences;

e preserve important historic, cultural, and natural aspects of our national heritage
and maintain, wherever possible, an environment that supports diversity and variety of
individual choice;

e achieve a balance between population and resource use that will permit high standards of
1iving and a wide sharing of life's amenities; and

e enhance the quality of renewable resources and approach the maximum attainable recycling
of depletable resources.

Further, with respect to major Federal actions significantly affecting the quality of the
human environment, Section 102(2)(C) of the NEPA calls for preparation of a detailed state-
ment on

(i) the environmental impact of the proposed action,
(ii) any adverse environmental effects that cannot be avoided should the proposal be
implemented,

(iii) alternatives to the proposed action,

(iv) the relationship between local short-term uses of man's environment and the maintenance
and enhancement of long-term productivity, and

(v) any irreversible and irretrievable commitments of resources that would be involved in
the proposed action should it be implemented.

Pursuant to 10 CFR Part 51, the NRC Division of Fuel Cycle and Material Safety prepares a
detailed statement on the foregoing considerations with respect to each application for a
Source Material License for a uranium mill.

In accordance with 10 CFR Part 40, Section 31, the applicant has submitted an Environmental
Report to the NRC as part of its Ticense application. In conducting the required NEPA review,
Commission representatives (the staff) met with the applicant to discuss items of information
in the Environmental Report, to seek additional information that might be needed for an

Xvii




adequate assessment, and generally to ensure that the Commission has a thorough understanding
of the project. In addition, the staff sought information from other sources to assist in the
evaluation, conducted field inspections of the project site and surrounding area, and met with
State and Tocal officials charged with protecting State and local interests. On the basis

of the foregoing activities and other such activities or inquiries as were deemed useful and
appropriate, the staff has made an independent assessment of the considerations spec1f1ed in
Section 102(2)(C) of the NEPA.

That evaluation has led to the issuance of this Draft Environmental Statement (DES) by the
Office of Nuclear Material Safety and Safeguards. The DES has been distributed to Federal,
State, and local governmental agencies and to other interested parties for comment. A
summary notice has been published in the Federal Register regarding the availability of the
applicant's Environmental Report and this DES. Comments should be addressed to

Director, Division of Fuel Cycle and Material Safety
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

After comments on the DES have been received and considered, the staff will prepare a final
Environmental Statement that includes discussion of questions and comments submitted by
reviewing agencies or individuals. Further environmental considerations are made on the basis
of these comments and combined with the previous evaluation; the total environmental costs

are then evaluated and weighed against the environmental, economic, technical, and other
benefits to be derived from the proposed project. The consideration of available alternatives
and environmental costs and benefits provides a basis for denial or approval of the various
Federal actions, with appropriate conditions to protect environmental values.

Single copies of this DES, NUREG-0504; may be obtained by writing
Division of Technical Information and Document Control

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
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1. INTRODUCTION

1.1 THE APPLICANT'S PROPOSAL

Pursuant to Title 10, Code of Federal Regulations (CFR), Part 40.31 and to 10 CFR Part 51,
Plateau Resources Limited (the applicant), on May 5, 1978, applied to the Nuclear Regulatory
Commission (NRC) for an NRC Source Material License to construct and operate a uranium
processing mill. This mill, hereafter referred to as the Shootering Canyon Uranium Project,
will process ores from independent and company-owned mines.

This project will consist of construction and operation of a mill with a nominal processing
capacity of 680 metric tons (MT) (750 tons) of dry ore per day. The design capacity of 717 MT
(790 tons) per day allows for plant shutdowns while still maintaining the nominal production
schedule.

The applicant presently controls by ownership, lease, or contract, ore reserves containing
approximately 2500 MT (2800 tons) of uranium oxide (U30g) with an average ore grade of 0.10%.

For purposes of calculation, an operating schedule of 24 hr/day, 365 days per year was assumed.
The mi1l is designed for 90% U30g recovery. At this schedule, there are over ten years of

proven ore supply. The applicant has designed for a 15-year project lifetime with the expectation
that other ore sources will be discovered or purchased later. Based on these figures, the mill
will produce about 224 MT (247 tons) of U30g per year. Details are given in Sect. 3.2.

Waste materials (tailings) from the mill will be produced at a rate of about 680 MT (750 tons)
of solids per day and stored in a tailings impoundment. The storage capacity has been designed
for 20 years in case additional ore is located during the 15 years of planned project operation.
Details of the design and operation of the tailings disposal system are given in Sect. 3.2.5.

In accordance with NRC Guides 3.5 and 3.8, the applicant has submitted a Source Material
License Application (Form NRC-2),! an Environmental Report (ER),? supplements to the ER in
response to questions by the NRC staff, and a tailings management plan including geotechnical
engineering studies.3 In this Environmental Statement, the ER is cited extensively; however,
its full title and documentation are given only in the 1ist of references for Sect. 1. Here-
inafter the applicant's Environmental Report will be cited parenthetically as ER, with section,
page, figure, table, appendix, and/or supplement number.

1.2 BACKGROUND INFORMATION

The proposed Plateau Resources, Ltd., mi11 will be located in Garfield County, Utah, about

21 km (13 miles) north of Bullfrog Basin Marina and about 77 km (48 miles) south of Hanksville,
Utah (Fig. 1.1). Ore for the mill will be provided through an existing ore buying station

near Blanding in San Juan County, Utah (Fig. 2.1), and applicant-owned mines located about 5.6 km
(3.5 miles) north of the planned mill (Fig. 1.1). The buying station, owned by the applicant,
purchases ore from independent mines.

The surface area of the project site is controlled by mill site claims. The mill and tailings
impoundment will occupy about 46 ha (114 acres) of the site. At the end of the proposed
15-year project lifetime, the reclaimed tailings impoundment will occupy approximately 28 ha
(70 acres).

A proposed new town, Ticaboo, to be Tocated about 4.2 km (2.6 miles) south of the plant site, will

occupy an additional 260 ha (640 acres). Although not the subject of licensing action, the
socioeconomic impacts of Ticaboo will be discussed in detail.
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The purpose of this Environmental Statement is to discuss in detail the environmental effects
of project construction and operation as well as monitoring and mitigating measures proposed to
minimize the effects of the overall project on the immediate area and surrounding environs.

1.3 FEDERAL AND STATE AUTHORITIES AND RESPONSIBILITIES

Under 10 CFR Part 40, an NRC Ticense is required in order to "receive title to, receive,
possess, use, transfer, deliver ... import ... or export ... source material ..." (i.e.,

uranium and/or thorium in any form containing 0.05% or more of uranium, thorium, or combinations
thereof). Part 51 of 10 CFR provides for the preparation of a detailed Environmental Statement
pursuant to the National Environmental Policy Act of 1969 (NEPA) prior to the issuance of an

NRC Ticense to authorize uranium milling.

The NEPA became effective on January 1, 1970. Pursuant to Section 102(2)(C), in every
major Federal action significantly affecting the quality of the human environment, Federal
agencies must include a detailed statement by the responsible official on

1. the environmental impact of the proposed action,

2. any adverse environmental effects that cannot be avoided should the proposal be
implemented,

3. alternatives to the proposed action,

4. the relationship between local short-term uses of man's environment and the maintenance
and enhancement of long-term productivity, and

5. any irreversible and irretrievable commitments of resources that would be involved in
the proposed action should it be implemented.

This detailed Environmental Statement has been prepared in response to the above requirements.

The State of Utah implements other rules and regulations affecting the project through
necessary permits and approvals provided by State agencies. The Utah Division of 0i1, Gas,
and Mining is the responsible agency for all mine and mill sites within the State under the
"Utah Mined Land Reclamation Act of 1975." Title II of the "Uranium Mill Tailings Radiation
Control Act of 1978" gives the NRC direct Ticensing authority over uranium mill tailings.
Bonding arrangements will be required to assure funding for reclamation of the tailings
impoundment and mill site grounds and for decommissioning of the facility.

1.4 STATUS OF REVIEWS AND ACTIONS BY FEDERAL AND STATE AGENCIES

Required Federal regulatory actions include the issuance of a Source Material License by the NRC.
In addition, before construction and operation of the Shootering Canyon Uranium Project can

be completely implemented, the State of Utah requires that permits or licenses be obtained

prior to the initiation of various stages of construction and operation of the mill. The
current status of these regulatory approvals and permits is given in Table 1.1. The applicant
will acquire these approvals and permits as needed.

1.5 NRC MILL LICENSING ACTIONS

In June 1976 [Fed. Regist. 41(108): 22430-22431 (June 3, 1976)], the NRC specified that
applicants requesting a Source Material License prior to the NRC's issuance of its generic
environmental impact statement on uranium milling (scheduled for release in 1979) should
address five criteria that will be weighed by the Commission in Ticensing and relicensing
actions. These criteria are considered below as they apply to the Shootering Canyon Uranium
Project.
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Table 1.1. Status of regulatory approvals and permits required prior
to operation of the Shootering Canyon Uranium Project

Permit or license? Granting authority? Status
Right-of-Way Approval BLM Applied May 1978
Recording of Mine and Mill Site Claims BLM Continuing
Quantity Grant Selection

Approval to USLB BLM Applied April 1978
Approval to Purchase from UU usL8 Approved March 1978
Construction Approval USDH-ACC Approved February 1978
Notice of Construction Commencement UOSHA
Appropriation of Water Certificate . USE Change requested April 1978
Filing of Mine Reclamation Plan UDNR-DOGM Filed 1977
Solid Waste Disposal Permit UBH
Encroachment Permit ubT
Discharge Permit (if required) Ucwp .
Source Material License NRC Applied May 1978

aExplanation of acronyms and initialisms: BLM, U.S. Bureau of Land Management; USLB, Utah State
Land Board; UU, University of Utah, Institutional Council; USDH-ACC, Utah State Division of Health, Air
Conservation Committee; UOSHA, Utah Occupational Safety and Health Administration; USE, Utah State
Engineers Office; UDNR-DOGM, Utah Department of Natural Resources, Division of Oil, Gas, and Mining;
UBH, Utah Board of Health; UDT, Utah Department of Transportation; UCWP, Utah Committee on Water
Pollution; and NRC, U.S. Nuclear Regulatory Commission.

It is likely that each individual licensing action of this type would have a utility
that is independent of the utility of other licensing actions of this type.

This statement is manifestly true for uranium mills in general and for the Shootering
Canyon mill in particular. This mill is located near mining operations producing
Jow-grade ore (=0.10%). The costs of hauling this ore over longer distances make this
project virtually independent of other milling operations. This milling project can
be considered on its own merits, licensing actions with respect to other mills are
independent of this mi1l, and a separate cost-benefit analysis can be performed.

It 48 not likely that the taking of any particular licensing action of this type during
the time frame under consideration would constitute a commitment of resources that would

tend to significantly foreclose the alternatives available with respect to any other

individual licensing action of this type.

The proposed action involves the construction and operation of a mill to produce yellow
take (U30g) from Tocal uranium ore bodies. As pointed out in the response to the first
criterion, uranium mills are normally located close to economically exploitable ore bodies.
The ore would not 1ikely be exploited to provide feed for a more distant mill. As to the
commitment of resources, none of the materials involved in the construction and operation
of the mill are unique or in short supply; hence, licensing this mill would not affect any
licensing action with respect to other milis. Air, land, and water resources would be used
locally but not to an extent to preclude the erection and operation of another mill.

It is likely that any emvirommental impacts associated with any individual licensing
action of this type would be such that they could adequately be addressed within the
context of the individual license application without overlooking any cumulative
envirvonmental impact. !

This Environmental Statement contains an assessment of the environmental impacts associated
with the proposed licensing action and their severity, and includes proposed monitoring
programs and actions to mitigate the impacts. Cumulative impacts have been addressed
within the context of the individual license. The relative isolation of the proposed
site virtually ensures that all appropriate environmental impacts can be adequately
addressed in this site-specific Environmental Statement. Adverse effects characteristic
of all uranjum mills will be evaluated in a forthcoming generic environmental statement.
Thehmaigr objective of the generic statement is the generation of proposals to mitigate
such effects.




| T T T D AT s

1-5

4. It is likely that any technical issues that may arise in the course of a review of an
individual license application can be resolved within that context.
The applicant has considered alternative mill processes, alternative tailings disposal
methods, and other technical issues in its license application and Environmental Report.
The staff has reviewed the applicant's evaluations and, in addition, has evaluated other
technical issues. A1l of these evaluations and, presumably, any further technical issues
that may arise during review are resolvable within the content of the individual Ticensing
action, inasmuch as this mill is independent of other mills. In addition, the license
will be conditioned as required by the Federal Register notice of June 3, 1976, to permit

I revision of waste management and other practices.

—_—— = = —

5. A deferral on licensing actions of this type would result in substantial harm to the
public interest as indicated above because of uranium fuel requirements of operating
| reactors and reactors now under construction.
| As previously stated by the NRC,“ "the full capacity of existing mills will be required
to support presently operating nuclear power reactors and those expected to begin
operation in 1977." The Shootering Canyon mill is one of a small number of new mills
that have been proposed in the last several years, and a deferral of its operation could
extend the time required for the delivery of fuel to reactors now operating or under
construction. This delay could adversely affect the ability of these reactors to
deliver needed electrical power. Such a shortfall of electrical energy is generally
construed to be harmful to the public interest (see also Appendix B).

REFERENCES FOR SECTION 1

—_—————— ———— — — =

1. Plateau Resources Limited, Application for Source Material License, Shootering Canyon
Processing Facility, Garfield County, Utah, May 5, 1978.

2. Plateau Resources Limited, Envirommental Report, Shootering Canyon Uranium Project,
Garfield County, Utah, Docket No. 40-8698, May 1978.

3. Plateau Resources Limited, Tailings Management Plan and Geotechnical Engineering Studies,
Shootering Canyon Uranium Project, Garfield County, Utah, September 1978.

4. "Uranium Milling, Intent to Prepare a Generic Environmental Impact Statement," Fed. Regist.
41: 22430 (1976).

P
f
:
|
|
|
|
|
E




’
’

2. THE EXISTING ENVIRONMENT

2.1 CLIMATE

2.1.1 General influences

Although the climate in the vicinity of the Shootering Canyon Uranium Project varies somewhat
with elevation and terrain features, it can generally be described as semiarid (steppe).

Days are usually clear with abundant sunshine, Tow annual precipitation, low humidity, and
high potential evaporation. Daily ranges in temperature are relatively large, and winds are
normally light to moderate. Because synoptic-scale meteorological influences in the region
are relatively weak, topography and local micrometeorological effects play an important role
in determining the climate.

2.1.2 Temperatures

Although no long-term climatic records are available for the immediate vicinity of the site,
records are available for several locations in the general vicinity. Seasons in the region

are well defined. Winters are cold though usually not severe, and summers are hot. Inter-
polation of data from several locations in the region (Table 2.1), which show a reasonably

good correlation between temperature and elevation, indicate that the normal mean annual
temperature at the site is about 12°C (54°F). January is usually the coldest month, and a
normal mean monthly temperature of about -0.6°C (31°F) is estimated for the site. July,
generally the warmest month at the site, has an estimated normal mean monthly temperature of
about 26°C (78°F). Temperatures above 32°C (90°F) are not uncommon in the summer, but tempera-
tures above 38°C (100°F) are infrequent. Data collected at the site for one year (August 1977-
July 1978) show an annual mean temperature of 15.9°C (60.6°F) (Table 2.1). January had a

mean temperature of 2.4°C (36.3°F), and the July mean was 30.4°C (86.7°F).

Table 2.1. Normal mean temperatures at selected regional weather stations in the
general vicinity of the Shootering Canyon Uranium Project

Normal mean temperatures

Elevation, ms|

Station - Annual January July
m ft oC eF ac oF oc oF
Bullfrog Basin Marina 1165 3822 14.9 58.9 0.6 33.1 29.2 84.5
Bluff 1315 4315 12.6 54.6 —0.5 31.1 25.9 78.7
Estimated for site 1372 4500 12 54 —0.6 31 25.5 78
Capitol Reef National Park 1676 5500 11.8 53.2 -1.3 29.7 24.9 76.9
Escalante 1771 5810 9.2 48.6 —-2.8 26.9 21.6 70.8
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. 2.1.3 Precipitation

On the basis of regional records and one year of onsite data (Table 2.2), annual precipitation
is estimated to be about 18 cm (7 in.) at the site; however, precipitation is expected to
increase with increasing elevation to about 51 cm (20 in.) or more on the upper slopes of Mount
Hillers north of the site. During the summer and early fall moist air moves in from the Gulf
of Mexico, usually producing precipitation; however, heavy local storms can produce more than
2.5 cm (1 in.) of rain in a single day.

Table 2.2. Normal annual precipitation at selected regional weather stations
in the genaral vicinity of the Shootering Canyon Uranium Project

. Elevation, ms) Precipitation
Station -
m . ft cm in.

* Bullfrog Basin 1165 3822 13.6 5.35
Bluff 1315 4315 19.2 7.55
Site data 1372- 4500 18.0° 7.307
Capitol Reef National Park 1676 5500 184 ° 7.24
Escalante 1771 5810 28.5 11.22

2Based on one year of data — August 1977 through July 1978,
- Source: ER, Table 2.7-2 and ER Supplement, Appendix S-2.

2.1.4 Winds

Winds in the region are moderate, with occasional strong winds during late winter and spring
frontal activities and during thunderstorm activity in the summer. Spring is generally the
region's windy season. Although local winds vary with the seasons and the time of day, the
prevailing winds are southwesterly. Summaries of wind direction and wind speed distributions
are given in Table D.2 of Appendix D for the first year of actual site data.

2.1.5 Storms

Hailstorms are unusual in this area. Strong winds and thunderstorms can occur in the vicinity
of the site in the spring and summer. The maximum precipitation reported to have fallen within
24 hr over a 30-year period at Blanding, Utah, was 5.03 cm (1.98 in.).

- The site is susceptible to occasional duststorms, which vary greatly in intensity, duration,
and time of occurrence.” The basic conditions for blowing dust are found in the general
vicinity: wide areas of exposed, dry topsoil and occasional strong, turbulent winds. Dust-
storms usually occur during the warmer months following frontal passages and occasionally
precede thunderstorm activities. Tornadoes have been observed in the general region, but
they occur infrequently. (See Sect. 5.1.3.1 for an estimate of the probability.)

2.2 AIR QUALITY

The proposed mill site lies within the jurisdiction of the Four Corners Interstate Air Quality
Control Region (AQCR) which encompasses parts of Colorado, Arizona, New Mexico, and Utah.

This region has recently been designated as an attainment area for suspended particulate
matter, sulfur dioxide, photochemical oxidants, carbon monoxide, and nitrogen dioxide,! which
indigatgs that Tevels of these pollutants in the region are within Federal air quality
standards.
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The character of the immediate area of the proposed mill site is rupal. There are no major
urban or industrial air pollutant sources presently operating in the vicinity of the proposed
mill. Total suspended particulate matter and sulfur dioxide have been monitored at Bullfrog
Basin Marina, approximately 21 km (13 miles) south of the proposed site. Except for the
short-term (24-hr) particulate standard, all reported values (ER, Table 2.7-9) were well below
the Federal and State of Utah air quality standards. The 24-hr particulate violations are
probably related to natural fugitive dust associated with high winds. Sulfur dioxide con-
centrations at Bullfrog Marina have been below the limit of detection (0.005 ppm) most of the
time although infrequent concentrations as high as 0.01 to 0.02 ppm (ER, Sect. 2.7) have been
noted.

Total suspended particulate matter was monitored for one year at the applicant's mine camp
located approximately 5.6 km (3.5 miles) north of the proposed plant site (ER, Sect. 6.1).

The annual geometric mean, 55 ug/m3, approached the 60-ug/m3 Federal and State of Utah
secondary standard for this pollutant. Six of the 48 samples exceeded the 150-ug/m3 24-hr
secondary standard, and two (267 ug/m3 and 262 ng/m3) exceeded the 260-ug/m3 24-hr primary
standard. The higher annual geometric mean at the mine camp is likely related to fugitive

dust emission from equipment and vehicle activity on dirt roads in the mine camp area. The
mine camp is located in a 0.08-km-wide (0.5-mile-wide) canyon with walls 91 to 122 m (300 to
400 ft) above the camp. This topography would tend to decrease the local atmospheric dispersion
potential, thereby intensifying the atmospheric pollutants. The proposed plant site is located
on a low mesa that rises about 60 m (200 ft) above the valley floor of Shootering Canyon

(ER, Sect. 2.4). Therefore, data collected at the mine camp could be higher than what may
actually exist at the proposed plant site.

No other air quality data is available for the immediate vicinity of the site. Nitrogen
dioxide is monitored at Page, Arizona, the closest reporting station. Results indicate that
annual mean concentrations of this pollutant in the region are well below the 100 ug/m3
Federal and State standard. Between 1973 and 1976, annual average concentrations ranged
between 10 to 24 ug/m3 (ER, Table 2.7-11). As a result of possible influences of emissions
from the Navajo power generating plant near Page, these data may indicate higher concentra-
tions than occur at the proposed plant site. Ozone, also monitored at Page, has not exceeded
the Federal and State standard.

2.3 TOPOGRAPHY

The proposed facility site is located in rugged terrain about 8 km (5 miles) southwest of
Mount Ellsworth. The bluffs and mesas in the vicinity are typical of the landscape that
characterizes much of southeastern Utah. The proposed tailings impoundment site is in a
small, isolated catchment that presently drains into Shootering Creek. The site is bordered
on the west by a butte that rises approximately 150 m (500 ft) above the valley floor.
Shootering Creek lies just to the west of this butte. The proposed plant site is located on
a low mesa that forms the east side of the tailings impoundment. This mesa is approximately
760 m (2500 ft) long, 120 to 240 m (400 to 800 ft) wide, and rises about 60 m (200 ft) above
the valley floor of Shootering Canyon.

2.4 DEMOGRAPHY AND SOCIOECONOMIC PROFILE

The proposed mill and mine facilities will be located in the Shootering Creek drainage basin,
Garfield County, southeastern Utah, within Townships 35 and 36 South, Range 11 East (Fig. 1.1).
Utah Highway 276 will serve as the major access route. An unimproved road in Shootering
Canyon now connects the project site to Highway 276 about 6 km (4 miles) south of the proposed
ore processing facility (ER, p. 2-1).

The social and economic impacts of the proposed mill and mine operation will be defined
primarily by the geographical area of Garfield County, Utah. Regional impacts will primarily
affect Garfield, Wayne, and San Juan counties, Salt Lake City, and parts of western Colorado.
The major political jurisdictions impacted will be Garfield County, Garfield School District,
Kane County, and the State of Utah. If any local special services or taxing jurisdictions are
formed, they will receive related impacts.
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2.4.1 Demography of the area .

2.4.1.1 Current population and distribution

Compared to most eastern states, Utah is rather sparsely populated with a 1977 population of
1,271,300 — a 20% increase since 1970. This population represents an overall density of
39.9 persons per square kilometer (15.4 persons per square mile), but nearly 70% of Utah's
population Tives in the counties of Salt Lake, Utah, and Weber where Salt Lake City, Provo,
and Ogden, respectively, are located.

Although Garfield, Wayne, San Juan, and Kane counties are sparsely populated, they have

been experiencing considerable population growth. This growth has been a function of several
factors, for example, increased economic opportunities resulting from mining, milling, and
increased tourism,

Garfield County, which covers 13,500 km? (5217 sq miles), had a 1977 population of 3600, a
14% increase in population since 1970; however, population density remains Tow with 0.3 .
persons per square kilometer (0.7 per square mile) (Table 2.3). Approximately 90% of the
residents Tive in the western portion of the county near the major transportation corridor.
In 1973 about 40% of the Garfield County population resided in Panguitch; Escalante and
Tropic were the next largest towns (ER, p. 2-16). See Fig. 2.1.

Table 2.3. Area population for Wayne, Garfield, San Juan, and Kane counties compared with
the State of Utah, 1970 and 1977

Population per given area

Land area Population

‘ 7 1977°
County km? sq miles 1970 1977° Percentage change 2 1970 — 2 -
h km sq mile km sq mile
Wayne 6,446 2,489 1,483 1,800 214 0.2 0.6 0.3 0.7
Garfield 13,612 5,217 3,157 3,600 14.0 0.2 0.6 0.3 0.7
San Juan 20,419 7,884 9,606 - 13,000 35.3 0.5 1.2 0.6 1.6
" Kane 10,632 4,105 2421 3,800 §7.0 0.2 0.6 0.3 0.9

State total 213,260 82,340 1,059,273 1,271,300 20.0 5.0 12.8 5.9 15.4

4Preliminary results.
Source: U.S. Bureau of Census, 1970; Utah Population Work Committee, 1977.

Wayne County, which covers an area of 6450 km? (2490 sq miles), had a population of 1800 in
1977. This 21.4% increase since 1970 yields a population density of 0.3 persons per square
kilometer (0.7 per square mile) (Table 2.3). Approximately 70% of the population Tives in
the western part of the county. 1In 1973, the population centers were Bicknell with 283, Loa
with 344, and Torrey with 90 residents (ER, p. 2-16). About 45% of the Wayne County popula-
tion is composed of Navajo Indians, who live on or near the Navajo Reservation.2

San Juan County had a 1977 population of 13,000 residing in an area of 20,400 km2 (7880 sq
miles). The population has increased 35.3% since 1970, giving a population density of 0.6
persons per square kilometer (1.6 per square mile) (Table 2.3). Two communities account for
nearly 40% of San Juan County's population — Blanding, with a 1977 population of 3075, and
Monticello, the county seat, with 2208 residents. |

Kane County, which has an area of 10,620 km2 (4100 sq miies), had a 1977 population of 3800.

This population represents a 57% increase in population since 1970, although density is only
0.3 persons per square kilometer (0.9 per square mile) (Table 2.3).
i
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Fig. 2.1. Location of the proposed Shootering Canyon Uranium Project. Source:
Modified from the ER, Fig. 2.1-T1.

2.4.1.2 Projected population

According to projections prepared by the Utah Agricultural Experimental Station, Utah's
population in the year 2000 is expected to be between 1,655,500 and 2,163,900 (Table 2.4).
Both extremes of this population range assume a gradual decline in mortality and a constant
fertility; however, the high figure also assumes a positive net migration while the low figure
is based a net migration of zero.

Garfield County population projections for the year 2000 show a percentage population increase

from a low of 37% to a high of 78%. Any major population increase that does occur will most
Tikely be a consequence cf the proposed uranium mill project.

2.4.1.3 Transient population

The proposed facility is located near Bullfrog Basin Marina in the Glen Canyon National
Recreation Area. Visitation to the recreation area and the marina results in a substantial
transient population within the impact area. Total visitation has been increasing over the
last ten years for both the recreation area and for Bullfrog Basin Marina. In 1977, visita-
tion for the recreation area was 281,805, a 9% increase over the 1976 visitation figure;

in 1977, visitation to the marina was 156,330, a 29% increase. Available data indicate
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that the 1978 visitation for the whole park and for the marina will be substantially higher
than for the previous year. Park officials predict that the current trend will continue .
unless there is a full-scale energy shortage which could result in drastic use cuts (Bullfrog
Unit Manager, National Park Service, personal communication, July 20, 1978). Although the
area is used throughout the entire year, visitation is heaviest during March, April, May, and
June with the most intense use occurring over the Memorial Day weekend (16,000 people per day
at Bullfrog Marina in 1978).

Table 2.4. Population projections,? Garfield, Wayne, Kane, and San Juan counties
compared with the State of Utah

Percentage
19752 1980 1990 2000 increase,
1975—-2000
Garfield County
High 3,480 3,940 4,670 5,960 71.3
Low 3,470 3,760 4,460 5,120 47.6
San Juan County ' )
High 12,816 17,373 26,002 33,300 160
Low 12,716 13,954 16,917 19,753 55
Wayne County
High 1,960 2,660 3,770 4,530 131.1
Low 1,950 2,060 2,310 2,510 28.7
Kane County
High 3,485 5096 . 7907 10,099 189.8
Low 3,471 3,719 4,335 5,004 44.2
Utah
High 1,216,843 1,420,553 1,803,985 2,163,927 78
Low 1,206,584 1,302,815 1,484,231 1,655,528 37

?High projections assume a gradual decline in mortality, a constant fertility, and a
positive net migration. Low projections assume a gradual decline in mortality, a constant
fertility, and no net migration.

bY,s. Census estimations for 1975 indicate that actual population for the State and
the four counties was below the “low" projection presented in this table.

Source: Energy Fuels Nuclear, Inc., Environmental Report, White Mesa Uranium
Project, San Juan County, Utah, Denver, Jan. 30, 1978.

2.4.2 Socijoeconomic profile

2.4.2.1 Social profile

The population characteristics of Garfield County can be summarized as follows: predominately
white and of the Mormon faith; a male/female distribution that roughly approximates that

of the nation; and an age distribution that shows concentrations in the 35-54 age group and
the 6-13 age group. Kane and Wayne counties have similar population characteristics. San
Juan County differs in the larger proportion (46%) of its Indian population and the cultural
influence of this population.

The Shootering Canyon site is located in the Garfield County School District. The county is
run by a three-man Board of Commissioners. Additional county officers include a clerk,

assessor, attorney, recorder, treasurer, sheriff, and justice of the peace. The county seat
is Panguitch.3
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2.4.2.2 Economic profile

Garfield County

Garfield County had a labor force of almost 1800 persons during the first quarter of 1978.

The county's unemployment rate was 10.5%, about double the State average (Table 2.5). 1In

1978, 26.9% of the population was employed in government jobs. In the private sector, ser-
vice activities provided 23.6% of the employment with close to 50 establishments. Manufactur-
ing accounts for 19.4% of Garfield County's nonagricultural jobs. Kaibab Industries, a
sawnill, employed 115 persons. Another sawmill, Stud Enterprises, and a clothing manufacturer,
Southern Utah Industries, each employed 45 persons.* Other significant employment sectors
were trade activities and agriculture.

Table 2.5. Labor force in Wayne, Garfield, Kane, and San Juan counties and the State of Utah in 1978

Wayne Garfield Kane San Juan Utah?
Wb Percenﬁ(age of Number Percer?tage of Number Percer?tage of Number Percentage of Number Percentage of
nonagricultural nonagricultural nonagricultural nonagricultural nonagricultural
Civilian labor force 982 1766 1217 4489 527,800
Employed persons 915 1581 1071 4142 497,300
Unemployed persons 67 185 146 347 30,500
Unemployment rate, % 6.8 10.5 12.0 7.7 5.8
Nonagricultural payroll jobs 447 100 1299 100 815 100 2952 100 484,200 100
Manufacturing 29 6.5 252 19.4 103 12.6 197 6.7 74,400 15.4
Mining 50 11.2 48 3.7 4 0.5 935 31.7 14,700 3.0
Construction 69 15.4 62 4.8 9 1.1 155 5.3 30,600 6.3
Transportation, communications, 2 0.4 71 5.5 55 6.7 168 5.7 29,300 6.0
utilities
Trade 52 11.6 195 15.0 282 34.6 424 14.4 118,100 24.4
Finance, insurance, real estate 7 1.6 15 1.2 25 3.1 27 0.4 22,100 4.6
Services 24 5.4 306 23.6 88 10.7 322 10.9 80,900 16.7
Government 214 47.9 350 26.9 249 30.5 724 24.5 114,100 23.6

21977 figures.
Source: Utah Department of Employment Security, Employment Newsletter, March 1978.

Assessed valuation of Garfield County for 1977 was $14,468,983. The total school Tevy for
that year was 39.00 mills and for the county 12.50 mills. For the proposed new town, Ticaboo
(Sect. 2.4.3.4), a mill levy of 51.50 mills on each dollar would be assessed.?3

Wayne, San Juan, and Kane counties

Wayne, San Juan, and Kane counties had 1978 unemployment rates of 6.8, 7.7, and 12%, respec-
tively, all exceeding the State average of 5.8% (Table 2.5).

Income

In 1977, personal income totaled $7505 million for Utah. Wayne County had $10.9 million,

the third lowest in the State. Personal income for Garfield County totaled $17.9 million,
while total personal income for Kane and San Juan counties was $14.3 million and $43.8 million
respectively.®

Per capital income for Utah averaged $5900 in 1977. Garfield, Kane, and San Juan counties
were lower than the State average with per capita incomes of $5000, $3700, and $3400
respectively. Wayne County had a per capita income of $6100.6

Monthly wages of nonagricultural employees averaged $859 on the State level in 1977. Average
monthly wages in Kane, Garfield, Wayne, and San Juan counties were $555, $627, $720, and $842
respectively.®
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2.4.2.3 Transportation

State highways 95 and 276 are major ground transportation routes from the site to the more
populated areas outside of Garfield County. Both roads are recently paved and in good con-
dition. Traffic on the roads is Tight even under conditions of heavy visitation at Bullfrog
Marina. Access to the Garfield County seat of Panguitch is restricted because of the absence
of any direct east/west roads. Distances to Targer population and service centers outside
the county are substantial; Moab, Green River, and Blanding are each over 160 km (100 miles)
away. Commercial air service is not available to the area, nor is bus or rail service (Utah
Multicounty Planning Commission, personal communication, August 9, 1978). Hanksville does
have airport facilities that are run by the State of Utah, and Bullfrog Basin Marina has an
airstrip. Use of the Hanksville airport has increased over the last seven years due to
increased tourism and mining.” Because of the absence of direct roads to the county seat,
provisions of services to the eastern part of the county is difficult. In the past, there has
been Tittle demand for services because the area was sparsely populated.

2.4.3 Residential options and service availability within commuting range to proposed facility

At present, three population centers provide housing and some services for individuals Tiving
and working in the area: Bullfrog Basin Marina, a National Park Service facility; Hanksville,
an unincorporated community of 410 people; and the Shootering Canyon mining camp, run by
Plateau Resources Limited. These three towns have neither available housing nor services to
support the operating force for the Shootering Canyon mill. In addition, a private developer
proposes to construct a new town, Ticaboo, near the mill site. After construction of Ticaboo,
the mining camp will be shut down.

2.4.3.1 Bullfrog Basin Marina

Bullfrog Basin Marina is located 21 km (13 miles) south of the proposed mill site in the Glen
Canyon National Recreation Area in Kane County. The marina consists of several office buildings,
a service station and concession, docking facilities, camping sites, a limited number of mobile
home units, and several duplexes.

Bullfrog has a permanent resident population of approximately 115, which is composed of 40
park service employees and families, 60 concession employees and families, and 15 State
employees and families. In addition, for about eight months of the year, the park service
employs 15 additional employees. Seasonal concession employees can number 70. At the peak
of the tourist season approximately 200 people may reside at the park facilities (Bullfrog
Unit Manager, National Park Service, personal communication, July 20, 1978).

Housing at Bullfrog consists mainly of mobile homes. The National Park Service has two
duplexes and is building two more, and the State of Utah has one duplex. Most employees,
however, live in trailers. Visitors and contractors working within the recreation area may
rent the motel units in the form of single, double, or triplex trailer units. The number of
units available varies according to the size of the marina's work force. Expansion of accom-
modations at the Bullfrog Marina is restricted by the National Park Service. Its own concept
plan, however, calls for the construction of a 100-unit motel and a 100-space recreational
vehicle park, both to be completed in two years (Utah Multicounty Planning Commission, per-
sonal communication, August 9, 1978). These facilities will only be available to park users.

Services at Bullfrog are 1imited. Until recently a single trailer school and one teacher
provided shelter and instruction for school-age children of families working at the park
facility and at the Shootering Canyon mine. 1In anticipation of the construction of Ticaboo
and the mill, an additional trailer unit and teacher have been assigned to the park facility.
Limited medical services include trained and equipped emergency medical technicians plus
occasional visits of a nurse. Commercial services include a convenience store-

restaurant and a gas station. There is no commercial power at the park facility. Police
protection is provided by the National Park Service.

i
H
i
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2.4.3.2 Hanksville

Located 77 km (48 miles) north of the proposed mill in Wayne County on Utah Route 24 at the
junction of Utah Route 95 is the unincorporated town of Hanksville, population 410. The
population of Hanksville has increased substantially in the last eight years due to increased
mining activities, tourism at Lake Powell, and the establishment of a branch office of the
Bureau of Land Management (50 employees) near the town (Utah Multicounty Planning Commission,
personal communication, August 9, 1978).

| Although there is plenty of land available for development, people in the community have been
i reluctant to sell. Some land speculation has occurred, however, as a consequence of the
population growth, and land values have increased. The average price presently for a building
Tot within the community is $2000 per acre. Farming land is selling for approximately

$1000 per acre without water.”

Hanksville presently has approximately 150 households, 75 single-family units and 75 mobile
homes. The average cost of a new home is approximately $40,000. There are three motels
within the city with a total of approximately 30 units.”’

Although there has been recent development, Hanksville is still Timited in the quantity and
quality of services that the town can provide without substantial increases in expenditures
and considerable activity in the private sector. Although an adequate water supply is
available in underlying aquifers, housing availability has been severely restricted by the
Jack of available public water. The town has recently received a loan from the Utah State
Water Resources Board to replace existing water lines and provide 380 m3 (100,000 gal) of
water storage. This loan represents 75% of the estimated cost of $150,000 to $175,000 to
build the system. The system should be adequate to serve 650 persons or an increase of
approximately 250 persons over the existing population.® No central sanitary sewer facilities
exist, and there are no plans to construct any. Hanksville does have electric power and
telephone services although the former is not adequate to support a large population increase.

Law enforcement is provided by Wayne County and consists of one part-time deputy assigned to
the region. The State Highway Patrol also gives some police protection. There are no jail
facilities in Hanksville, and violators of the law are transferred to Loa. Hanksville is
served by a rural fire protection district. A new building has recently been constructed at
a cost of $54,000. A fire truck and ambulance stationed in Hanksville will be stored in the
building. The fire truck is a 1956 pumper. There are three volunteers to handle the fire
equipment; they receive no remuneration. The Bureau of Land Management also has _a pumper
truck stationed in Hanksville that can be used for fighting residential fires.3,7

e —————

Other services include the elementary school, which handles grades K-8. Enrollment is now
at capacity with 60 students. High school students are bused to Bicknell, 100 km (60 miles)
away. There are three teachers on the Hanksville school staff.” The town has one small
Tibrary located in the church, and it is also serviced once a week by the Utah State Book-
mobile. There are no community-owned parks or playgrounds, although there is a small play-
ground adjacent to the school and a cement slab with basketball standards adjacent to the
old church.” There is no hospital or clinic in Hanksville; only emergency services are
available.3,7

2.4.3.3 Shootering Canyon mining camp

Located 5.6 km (3.5 miles) north of the proposed site is the Shootering Canyon mining camp. The
campsite is in a potential flash flood area. Access to the site is over a graded dirt road.

The camp, in existence for two years, provides housing and food for approximately 60 mine
employees and their families.® The current population is 154. Approximately half of the
residents live permanently at the camp, and half commute on a four-days-on, three-days-off
schedule.

Housing at the camp consists of trailers. There are minimal services: electricity (pro-
vided by a small portable generator), a company mess, and a telephone. The applicant proposes
to shut down and dismantle the camp when adequate housing facilities are provided at Ticaboo.




2.4.3.4 Ticaboo *

A private developer plans to construct a new town, Ticaboo, approximately 4.2 km (2.6 miles) south
of the mill site. The proposed site is in Section 16, Township 36 South, Range 11 East

(Fig. 1.1). Adjacent to and west of State Highway 276, both the mil1l site and the Ticaboo

site are geographically isolated from the western portion of Garfield County and from the county
seat of Panguitch because there are no direct east/west connecting roads. Table 2.6 lists

highway distances to the site and the population of the nearest towns. The Ticaboo site is a
school section owned by the State of Utah and leased to the Ticaboo Development Corporation

under the provisions of Special Lease Agreement No. 399.

Table 2.6. Highway distances to the
Shootering Canyon site

Distance
Town —_— Population
km miles

Bullfrog Basin 23 14 100—200°
Hanksville 77 148 a10® ”
Green River 192 119 1302¢
Bicknell 203 126 382°
Loa 214 133 as0®
Blanding 237 147  307%°
Monticello 278 173 2208°

7Bulifrog Unit Manager, National Park Service,
personal communication, July 20, 1978.
bDirector, Community and Natural Resources Plan-
ning, Six County Commissioners Organization,
personal communication, Aug. 23, 1978.
SEnergy Fuels Nuclear, Inc., Environmental
Report, White Mesa Uranium Project, San Juan
County, Utah, Denver, Jan. 30, 1978, p. 2-15.

Surrounded by Federal land under the management and supervision of the Bureau of Land Manage-
ment, all development for the subdivision with the exception of the sewer lagoon system and
the solid waste disposal area will be within the square mile of the school section.

2.5 LAND USE ‘
2.5.1 Land resources

Garfield County [13,430 km2 (5185 sq miles)] is the fifth largest county in Utah. Approximately
89% of the land (including national parks, forests, recreation areas, and resource lands) is
in the public domain. The U.S. Bureau of Land Management (BLM) manages surface and mineral
rights on approximately 6.9 x 105 ha (1.71 x 10 acres), 57% of the total area of Garfield
County (ER, Table 2.2-4). These lands are used for recreation, mineral development, livestock
grazing, and resource protection as part of BLM's multiple-use responsibilities (ER, p. 2-22,
and ref. 3). : ;

|
The remainder of the land in Garfield County is owned by the State (7%), by county and local
governments (0.01%), and by private individuals (4%). Utah holdings consist of park and
recreation lands and school sections. Private ownership, primarily in agricultural land,
generally is concentrated in the vicinity of Loa, Bicknell, and Torrey about 113 km (70 miles)
northweit of the site, althouqgh some ranches and farms are scattered across the county (ER,
p. 2-23).
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2.5.1.1 Mill ownership

The facility site is located on mill site claims. The major land uses within a 16-km (10-mile)
radius of the site are Tivestock grazing and recreation, including the Glen Canyon National
Recreation Area and Lake Powell.

2.5.1.2 Farmlands

Vegetation in the area of the Shootering Canyon Uranium Project is exclusively native,
uncultivated, and generally sparse. Studies conducted by the BLM indicate that the grazing
potential of the project area ranges from about 0.014 to 0.03 animal unit months per acre;3
therefore, if a 7.5-month grazing season per year is assumed, 101 to 217 ha (250 to 536 acres)
of Tand are required to support one cow with calf for one year.

2.5.1.3 Urban areas

There are no urban areas within 100 km (60 miles) of the proposed site.

2.5.2 Historical, scenic, and archaeological resources

2.5.2.1 Historical sites

There are no historical sites on or adjacent to the project site. As of November 1978, the
closest historic site Tisted in the "National Register of Historic Places" is the Starr

Ranch, located about 13 km (8 miles) north of the site at the base of Mount Hillers. Land-
marks of southeastern Utah included in the "National Register" are summarized in Table 2.7.

2.5.2.2 Scenic areas

Southeastern Utah is known for its unusual scenic qualities, in particular the abundance of
massive stone arches and other outstanding rock formations. The general area features a
uniquely rugged terrain with wide vistas, badlands, and steep canyons.

Canyonlands National Park is an area of unusual and interesting geologic formations, and the
Glen Canyon National Recreation Area offers opportunities for water sports on Lake Powell,

a man-made lake on the Colorado River. Capitol Reef National Park contains numerous colorful
stone formations. At National Bridges National Monument, rock arches span deep canyons,
forming the largest natural bridges in the world. These and other natural and scenic landmarks
draw visitors to southeastern Utah every year (Fig. 2.1). In addition, the area contains an
abundance of Indian ruins and petroglyphs.

2.5.2.3 Archaeological sites

The applicant contracted Archaeological-Environmental Research Corporation of Salt Lake City,
Utah, to conduct an archaeological reconnaissance of the site and vicinity. Only one
archaeological site, a lithic scatter about 400 m by 100 m, was found. The proposed access
road through this site was rerouted to avoid most of the lithic remnants. Artifacts in the
small area to be disturbed have been salvaged by the State of Utah.

2.6 WATER
2.6.1 Surface water

The proposed Shootering Canyon Uranium Project will be Tocated in the 84-km? (32-sq mile)
Shootering Creek drainage basin, in an area that has no nearby permanent bodies of water.
This basin is bounded by the Henry Mountains on the north and east and the Hansen Creek
drainage basin on the west and south (Fig. 1.1). A1l streams within the drainage basin
containing the facility site, including Lost Spring Wash, Moki Creek, and Shootering Creek,
are intermittent, and the nearest large permanent water body is Lake Powell, approximately
16 km (10 miles) south-southwest (ER, Sect. 2.6).




Table 2.7. Historic sites in southeastern Utah
included in the “National Register of
Historic Places”

Location Site

San Juan County

Blanding Edge of Cedars Indian Ruin
35 miles southeast of Blanding Hoveﬁweep Nationat Monument
Southeast of Mexican Hat Ponclio House
25 miles southeast of Monticello Alkali Ridge
30 miles west of Monticello Salt dreek Archaeological
District
Glen Canyon National Recreation Area Defia;we House?
14 miles north of Monticello _ Indian Creek State Park®
Wayne County i
Capital Reef National Park on Utah Fruita School House
Route 24 '
3 miles southeast of Bicknell Hans Peter Nielson Gristmill
60 miles south of Green River, in Harvest Scene Pictograph
Canyonlands National Park l g
Green River vicinity Horseshoe (Barrier) Canyon
Pictograph Panel
Capital Reef Nationa! Park Gifford Barn®
Capital Reef National Park Lime Kiln?
Capital Reef National Park Oyler Tunnef
Garfield County !
40 miles south of Hanksville Starr Ranch
South of Hanksville Susar:'s Shelter -
Near Panquitch Bryct% Canyon Airport Hangar

3pending nominations to the “National Register of Historic Places.”

Sources: U.S. Department of the Interior, “National Register of
Historic Places,” Fed. Regist. 41(28), Feb. 10, 1976, and subsequent
issues through 43{225), Nov. 21, 1978.

Although there are no USGS flow records for the ephemeral streams within the basin, high runoff
in these streambeds has been observed following thunderstorms (ER, Sect. 2.6). For example,
an estimated 0.3-0.6 cm (0.13-0.25 in.) rainfall on the upper Hansen Creek drainage basin
resulted in a flash flood during which water levels in Hansen Creek rose to 0.6 m (2 ft) and
the measured flow velocity was 1.8 m/sec (6 fps). Within 45 min, the stage had dropped con-
siderably, and flow velocity was reduced to 0.3 to 0.6 m/sec (1 to 2 fps). Flow from this
thunderstorm also occurred in the upper portion of Shootering Creek, but, because of a porous
stream channel, the flow had infiltrated into the groundwater before reaching its confluence
with Hansen Creek. Thus, substantial surface flows can occur in these stream beds in response
to the short, intense thunderstorms that are observed most frequently in this region during
summer and early fall. These flows, however, are quickly dissipated, chiefly through percola-
tion into the underlying stream channel.
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2.6.1.1 Water use

Potable water is presently drawn from two sources near the proposed facility (ER, Sect. 2.6).
Untreated water from well G-3 (Fig. 1.1) is used as drinking water for the mining camp. This
well is pumped 9 hr/day at a rate of 0.1 m3/min (30 gpm). Star Spring, located approximately
15 km (9.4 miles) north of the site, is also used as a potable water supply when treated with
jodine. In addition, livestock and wildlife can utilize water from springs, seeps, and
intermittent surface flows in the vicinity of the site.

Lake Powell, to the south of the proposed facility, is a multipurpose reservoir. Its uses
include the generation of hydroelectric power, swimming, boating, fishing, and public water

supply.

2.6.1.2 Water quality

Water quality parameters in Hansen and Shootering creeks were measured for surface flows that
followed summer rainstorms. (See Fig. 1.1 for locations of sampling sites.) These flows
were quite turbid (greater than 150 Jtu) and contained large concentrations of both suspended
and dissolved solids (Table 2.8). Concentrations of total dissolved solids in these samples
ranged from 900 to 5391 mg/liter, while total suspended solids concentrations of 48,000 to
590,000 mg/liter give evidence of the highly erosive nature of these flash floods. The chemi-
cal composition of the three samples was variable, depending on the products of erosion in
that portion of the watershed which had received the rainfall (ER, Sect. 2.6). In all cases,
however, sodium and sulfate were the dominant ions (Table 2.8). These "mudflow" conditions
shown in Table 2.8 are not presumed to represent baseline water quality; further monitoring
requirements are discussed in Sect. 6.3.1.

Streams in the vicinity of the project site have been categorized as Class C waters by the

Utah Water Pollution Committee and the Utah Water Pollution Control Board. Waters in this
category are to be protected against controllable pollution so as to be suitable, after treat-
ment, for domestic water supplies. In addition, Class C waters should be suitable without
treatment for irrigation, stock watering, recreation (except swimming), and the propagation

and perpetuation of fish, other aquatic life, and wildlife.® Maximum permissible concentrations
of various chemical constituents such as sulfates, iron, manganese, and total dissolved

solids, however, were exceeded in these samples (ER, Table 2.6-5).

Surface and bottom water samples from the Hansen Creek arm of Lake Powell were also analyzed

on a single date in 1977 (Table 2.8 and Fig. 1.1). The dominant ions in this case were sodium,
calcium, and sulfate. Lake Powell waters are designated as Class CWR by the aforementioned

Utah State agencies (ER, Sect. 2.6). With the exception of more stringent bacterial and recrea-
tion criteria, standards for Class CWR waters are equivalent to those for Class C waters.®

Based on the two samples taken, Lake Powell water generally falls within the criteria established
for this category (ER, Table 2.6-5).

2.6.2 Groundwater

Groundwater is an important potential source of water supply in the vicinity of the site
because there are few surface water sources. The primary aquifers in the area are the Entrada
and Navajo sandstones (see Sect. 2.7.1.2). These aquifers receive most of their recharge
from areas of high elevation, and some natural discharge occurs as springs. Groundwater
supplies in the area, however, have not been significantly developed because of a Tack of
users. Groundwater from springs in the area is used by livestock and wildlife while several
wells provide potable and industrial water for existing mining activities.

Hydrogeologic characteristics of the underlying formations were determined from pumping
tests conducted near the plant site. Groundwater in the Entrada Sandstone was found to occur
under confined conditions primarily because of the presence of thin impermeable units (e.g.,
siltstone or claystone) within the sandstone. The depth to water averaged about 64 m

(210 ft) in the test wells, and the hydraulic gradient was to the south at approximately

7.2 m/km (130 ft per mile). As determined from the pump test, permeability averaged

2.64 x 10°5 cm/sec; however, considerable variation (1 x 10~* to 6.5 x 1077 cm/sec) was
observed during detailed evaluation by packer tests (ER, p. 2-103). Transmissivity was cal-
culated to be 425 m3/day per meter (130 gpd per foot). Both the low permeability and trans-
missivity values indicate that the Entrada would be expected to be a Tow-yielding aquifer in
this area.




Table 2.8. Surface water quality at selected locations in the vicinity of the proposed Shootering Canyon Uranium Project

Shootering Shootering Lake Powell Lake Powell
Hansen Creek
Creek Creek surface subsurface
Parameter” S
719/77 S-2 S-3 S-4 S4
7/19/77 8/20/77 8/19/77 8/19/77
General characteristics and constituents
pH, units 6.8 6.9 6.9 8.4 79
Oxidation reduction potential,? mv +100 +120 130 +160
Specific conductance, umhos/cm 5500 3500 1220 870 830
Total dissolved solids . 5391 3180 900 589 573
Total suspended solids - 592,800 561,800 48,490 15 7
Turbidity, JTU >150 >150 >150 0.8 1.3
Calculated alkalinity (as CaCO3) 808 627 146 119 . 136
Calculated hardness (as CaCOg) 2068 1657 619 288 295
Oil and grease 188 131
coD 304 104 403 7.8 3.8
Major ions
Calcium 149 309 100 65 69
Magnesium 402 202 6.2 29 27
Sodium 1150 325 139 82 74
Potassium 45 39 30 34 3.1
Iron 1.97 0.67 220 0.02 0.05
Manganese 3.5 4.6 7.65 <0.001 0.002
Bicarbonate 985 765 178 143 166
Carbonate 0 0 0 1.4 0
Sulfate 3494 2041 457 315 237
Chloride 48 19 6.1 - 62 51
Fluoride 0.3 0.15 1.02 0.53 0.48
Boron 0.2 0.2 0.2 0.3 0.3
Nutrients
Total phosphate (as P) 0.3 3.6 0.8 0.5 0.5
Orthophosphate (as P) 0.2 <0.1 0.1 0.1 0.1
Nitrate (as N) 11.7 0.6 4.5 0.6 0.9
Nitrite (as N) 0.1 0.1 0.2 0.1 <0.01
Kjeldahl nitrogen 1.0 33 9.4 0.10 0.10
Ammonia (as N) 0.82 0.25 1.10 0.10 0.10
Trace metals and toxic materials
Aluminum 24 3.0 50 1 2
Antimony <0.01 0.01 <0.01 <0.01 <0.01
Arsenic <0.01 0.01 0.07 <0.01 <0.01
Barium 0.06 1.4 6.6 0.5 0.5
Beryllium 0.001 0.001 0.04 <0.001 <0.001
Bromide 0.8 0.6 0.43 0.22 0.38
Cadmium <0.001 0.001 <0.001 <0.001 <0.001
Cobalt 0.01 0.01 0.10 <0.01 0.0t
Chromium 0.005 0.001 0.066 0.003 0.003
Copper 0.019 0.017 0.18 0.002 0.005
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Table 2.8 (continued)
Hansen Creek Shootering Shootering Lake Powell Lake Powell
Parameter® S-1 Creek Creek surface subsurface
2/19/77 S-2 S3 S-4 S-4

7/19/77 8/20/77 8/19/77 8/19/77
Cyanide <0.1 <0.1
lodide 0.75 1.00 0.07 0.46 0.53
Lead <0.001 0.001 0.020 <0.001 <0.001
Mercury 0.0007 0.0008 0.0007 0.0005 0.0006
Molybdenum 0.002 0.002 0.002 0.002 0.002
Nickel 0.03 0.02 0.12 <0.01 <0.01
Selenium 0.03 0.03 <0.01 <0.01 <0.01
Silver <0.01 0.01 <0.01 <0.01 <0.01
Strontium 15.6 241 10.3 0.6 0.6
Tin 5 5 5 2 3
Titanium 0.08 0.03 <0.01 0.01 0.01
Vanadium 0.03 0.02 0.45 0.01 0.02
Zinc 0.04 0.05 0.35 <0.01 0.01

Radiological trace elements
Total uranium (ug/liter)® 7 63 46 6 6
Total uranium (ug/liter * )¢ 22+5 13+5 12+ 6 <5 <5
Total uranium (ug/liter + 0)® 29.3+1.4 12106 74+0.4 5.43+0.27 4.69+0.23
U-234 (ug/liter * 0)® 0.00351 + 0.00018 0.00126 + 0.00007 0.00060 + 0.00003 0.00046 + 0.00003 0.00039 + 0.00002 r|\)
U-235 (ug/liter + 0)¢ 0.209 £ 0.011 0.085 £ 0.004 0.0521 + 0.0026 0.0395 + 0.0020 0.0335+ 0.0016 ;
U-238 (ug/liter + 0)¢ 29.1+1.4 12.0 £ 0.6 7.3+0.4 5.39+0.27 4.66 £0.23
Ra-226 (pCi/liter £ a)f 0.4 £0.1 0.5+0.1 0+ 0.05 0.08 £ 0.04 0+0.04
Ra-228 (pCi/liter * o)’ 0+4 0+2 0+1 01 01
R-222(pCi/|iteriU)f 145+ 7 108+5 42+ 4 0+2 0t2
Th—230(pCi/IitertO)f 0+0.1 0.2+0.1 0.3%£0.1 0 £ 0.06 0+0.07
Th-232 (pCi/liter * o)’ 0+0.1 0+0.1 0£0.1 0+0.05 0+0.07
Gross a (pCi/liter * o)’ 0+13 0+ 11 4+2 0+3 7+2
Gross B (pCi/liter + o) 82+ 10 84+8 27+3 13+2 19+3
Bacteria (colonies per 100 ml)

Total coliforms 4100 <1 <1
Fecal coliforms 530 1070 3700 <1 <1
Fecal streptococci 6700 <1 <1

3Values expressed as milligrams per liter unless otherwise stated. Analyses conducted by Controls for Environmental Pollution, Inc. (CEP), Santa Fe,

New Mexico.

bEjeld measurement by Woodward-Clyde Consultants.

€As determined by CEP using atomic absorption spectroscopy.

9 As determined by LFE Corporation, Richmond, California, using fluorometric techniques.

€As determined by LFE using mass spectrometry.

fAnalysis conducted by LFE.
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The pump tests indicated that the Carmel Formation serves as an<aquaclude-between the Entrada
and Navajo sandstones. No drawdown was observed in wells completed in the Entrada and the
Carmel formations during pumping of the Navajo sandstone aquifer (ER, p. C2-61). Depth to
water in the Navajo averaged approximately 140 m (450 ft) and is confined under artesian
conditions. The hydraulic gradient is to the south at approximately 12 m/km (65 ft/mile), and
discharge from this aquifer is into Lake Powell. As determined from the pump test, per-
meability averaged 1.12 x 1073 cm/sec, and transmissivity was calculated to be 62,130 m3/day
-per meter (19,000 gpd per foot). These values indicate that the Navajo Sandstone is a much
higher-yielding aquifer than the Entrada Sandstone.

Groundwater quality in the area was determined by sampling and analyses from springs and wells
in the area. Locations of these sources are shown in Fig. 1.1, and the results of the
analyses are presented in Table 2.9. Although water from the springs is generally suitable
for both Tivestock and drinking water purposes, selenium concentrations exceeded the recom-
mended 1imits for both of these uses at Star Spring (6-1) and Lost Spring (G-5). At Ant Knolls
Spring (G-6), the concentrations of iron and manganese were present in amounts greater than
those recommended for public water supply, and the mercury concentration was greater than that
recommended for livestock waters. Well G-2 is completed in the Entrada Sandstone, and

water from this well exceeds the drinking water standards for total dissolved solids, iron,
and sulfate. The Navajo Sandstone is the source of water for Well G-3 and water from this
well meets both livestock and drinking water standards.

2.7 GEOLOGY, MINERAL RESOURCES, AND SEISMICITY

2.7.1 Geology
2.7.1.1 Regional geology

.

The proposed project site is located within the Canyonlands section of the Colorado Plateau
physiographic province in southeastern Utah.® In this area, thousands of feet of pre-Tertiary
sedimentary rocks have been uplifted and moderately deformed resulting in numerous local
structures such as upwarps, monoclines, and basins. Additionally, igneous intrusions have
produced several domal uplifts in the region. Subsequent erosion has removed most of the
post-Jurassic rocks leaving a landscape characterized by deep canyons, mesas, and buttes.

As shown in Fig. 2.2, the site is located within the Henry Mountains Basin, which is bounded
on the west by the Waterpocket Fold (monocline) and on the east by the Monument Upwarp.
Elevations within the basin range from 1200 to 2100 m (4000 to 7000 ft). The Henry Mountains,
which include Mt. Ellsworth (Fig. 2.2), are located within the basin. Major peaks rise 1200
to 1500 m (4000 to 5000 ft) above the surrounding basin.

2.7.1.2 Site geology

The site for the proposed project is located in an area characterized by buttes, mesas, and
canyons, approximately 8 km (5 miles) southwest of Mt. Ellsworth (Fig. 1.1). The project
area includes a low mesa on which the proposed mill will be located and a small drainage
basin, which will contain the proposed tailings impoundment. To the west, a tall butte
separates the site from Shootering Canyon. Drainage from the site is to the southwest into
Shootering Creek. Local relief in the area ranges from 60 to 150 m {200 to 500 t).

In this area, the geologic structure is relatively simple with the various sedimentary forma-
tions dipping gently (approximately 2°) to the west. Sedimentary rocks exposed at the surface
are predominantly sandstones of Upper Jurrasic age. The high buttes and mesas west and north
of the site are capped by the Salt Wash Member of the Morrison Formation (ER, p. 2-50). This
sandstone unit contains the uranium deposits that are mined in the area. Exposed cliffs
surrounding the buttes and mesas are generally comprised of the Summerville and Entrada sand-
stone' formations. i

| .
The bedrock underlying the site is the Entrada Sandstone, a generally massive, fine-grained
sandstone cemented with calcite. In the vicinity of the site, the Entrada Sandstone is
approximately 140 m (450 ft) thick (ER, p. 2-62). Beneath the Entrada lies the Carmel Forma-
tion, a heterogeneous unit approximately 66 m (215 ft) thick composed of sandstone, siltstone,
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Table 2.9. Groundwater quality at selected locations in the vicinity of the proposed Shootering Canyon Uranium Project

Star Camp Camp Seep Along Lost Ant Knolls
5 Spring Well Well Shootering Creek Spring Spring
Faramerst G1 G2 G3 G4 G5 G6
7/20/77 8/19/77 8/19/77 7/19/77 7/20/77 8/19/77
General constituents
pH, units 7.8 8.2 8.1 7.5 8.0 7.9
Oxidation reduction potential,b mV +170 +175 +95
Specific conductance, umhos/cm 300 900 530 4000 250 3657
Total dissolved solids 194 648 333 3486 142
Total suspended solids <1 10 8 3054 7
Turbidity, JTU 3.8 3.0 0.65 >150 8.0
Calculated alkalinity (as CaCO3) 11 156 153 118 99 195
Calculated hardness (as CaCO3) 144 156 128 1243 109 317
Oil and grease 29 10 45
COD 48 27 12 128 64 4.0
Major ions
Calcium 44 26 19 320 23 69
Magnesium 6.5 20 18 77 12 21
Sodium 6.9 150 59 708 7 19
Potassium 0.4 5.5 5.2 22 2.1 4.8
Iron 0.13 0.85 0.15 19.9 0.03 0.82 55
Manganese 0.009 0.004 0.002 0.82 0.010 0.136 L
Bicarbonate 136 190 187 144 121 238 ~
Carbonate 0 0 0 0 0 0
Sulfate ‘ 33 310 99 2377 1 24
Chloride 2.2 11 7.1 26 3.6 12
Fluoride 0.18 0.53 0.45 0.44 0.09 1.31
Boron 0.2 0.5 0.2 0.2 0.3 0.3
Nutrients
Total phosphate (as P) 0.4 0.4 0.5 0.8 0.6 0.7
Orthophosphate (as P) <0.1 0.1. <0.1 <0.1 <0.1 0.2
Nitrate (as N) 0.2 1.8 1:5 1.8 0.6 2.7
Nitrite (as N) <0.1 0.1 <0.1 <0.1 <0.1 <0.1
Kjeldahl nitrogen 1.1 0.38 1.08 3.4 6.0 2.8
Ammonia (as N) 0.07 0.1 0.10 <0.01 0.22 0.25
Trace metals and toxic materials
Aluminum <0.1 1 0.8 14.7 0.2 10
Antimony <0.01 <0.01 <0.01 <0.01 <0.01 <0.0
Arsenic <0.01 <0.01 <0.01 <0.01 0.01 0.04
Barium <0.1 0.5 0.5 0.2 0.3 0.7
Beryllium 0.001 <0.001 <0.001 . 0.003 0.001 <0.001
Bromide 0.1 0.32 0.25 0.9 0.3 0.88
Cadmium <0.001 <0.001 <0.001 <0.001 <0.001 <0.00

Cobalt <0.01 <0.01 <0.01 0.01 <0.01 <0.01



Table 2.9 (continued)
Star Camp Camp Seep Along Lost Ant Knolls
Spring Well Well Shootering Creek Spring Spring
Parameter® G G2 63 G4 G5 G6
7/20/77 8/19/77 8/19/77 7/19/77 7/20/77 8/19/77

Chromium <0.001 0.003 0.003 0.004 0.001 0.003
Copper 0.003 0.003 0.006 - 0.027 <0.001 0.006
Cyanide <0.1 <0.1 <0.1
lodide 0.67 0.43 0.51 0.17 024 0.36
Lead 0.003 <0.001 <0.001 0.003 <0.001 0.002
Mercury <0.0004 0.0012 0.0005 <0.000 <0.0004 0.0017
Molybdenum 0.001 0.002 0.002 0.001 0.001 0.003
Nickel <0.01 <0.01 <0.01 0.02 <0.01 <0.01
Selenium 0.06 <0.01 <0.01 <0.01 0.13 <0.01
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Strontium 0.34 1.3 0.9 6.6 0.76 0.9
Tin 1 1 2 <1 <1 1
Titanium 0.03 0.01 0.02 0.09 0.04 0.04
Vanadium 0.01 0.01 0.02 0.01 0.02 0.08
Zinc 4.4 0.07 0.21 0.07 <0.01 0.02

Radiological trace elements . )
Total uranium (ug/liter)® 6 13 6 9 11 2 LN
Total uranium {ug/liter + 0)? <6 14t5 8%5 105 <6 <5 o
Total uranium (ug/liter * ¢)° 0.27 £ 0.013 17.9£0.9 7.8+0.4 8.5+04 1.70 £ 0.08 3.01%0.15
Uranium-234 (ugfiiter )¢ 0.00002 + 0.00001 0.00147 + 0.00008 0.00100 + 0.00006 0.00062 % 0.00005 0.00014 * 0.00002 0.00025 + 0.00001
Uranium-235 (ug/liter + g)¢ 0.00192 + 0.00009 0.126  0.006 0.0546 * 0.0027 0.061 + 0.003 0.0120 + 0.0006 0.0216 £ 0.0011
U-238 (ug/liter + g)® 0.268 £ 0.013 17.8£0.9 7.7+£0.4 84+04 1.69 +0.08 2.99+0.15
Ra-226 {pCi/iiter % o)’ 0£0.03 0.16 £ 0.04 0.09 + 0.04 0.08 + 0.03 0.17£0.03 0.13+0.04
Ra-228 (pCilliter + o) 0%1 0%2 01 01 01 01
R-222 (pCi/liter £ g)f 68+ 3 102+5 106+5 350 % 20 362 40+ 2
Th-230 (pCi/liter = U)f 0£0.1 0.14 £ 0.06 0.11 £ 0.06 0£0.1 0.2+0.1 0+0.06
Th-232 (pCi/liter £ o}’ 0£0.1 0.15+0.06 0.21 £ 0.07 0%0.1 0+0.1 0+0.05
Gross & (pCilliter £ g)° 03 84 52 07 03 03
Gross § (pCiftiter = ¢)f 04 16+£3 163 627 0t4 16+2

Bacteria (colonies per 100 mi)}
Total coliforms <1 <1 <1
Fecal coliforms <1 <1 <1 <1 <1 <1
Fecal streptococci <1 <1 <1

9Values expressed as milligrams per liter unless otherwise stated. Analyses conducted by Controls for Environmental Pollution, Inc. (CEP), Santa Fe, New Mexico.
bField measurement by Woodward-Clyde Consultants.
€As determined by CEP using atomic absorption spectroscopy.
9 As determined by LFE Corporation, Richmond, California, using fluorometric techniques.
€ As determined by LFE using mass spectrometry.

fAnalyses conducted by LFE.
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Fig. 2.2. Generalized geological cross section across the western part of the Henry Mountains basin. Source: ER, Fig. 2.4-4.
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mudstone, 1imestone, and gypsum. The Carmel is underlain by the Navajo Formation, a massive
sandstone unit, which is about 240 m (800 ft) thick in the vicinity of the site. The base
of the Navajo is approximately 430 m (1400 ft) beneath the surface at the site (ER, p. C2-23).

2.7.2 Mineral resources

The development of mineral resources has been limited in the vicinity of the proposed project
site. Uranium and associated vanadium are the only minerals currently being extracted in
commercial quantities. The South Henry Mountains uranium area includes the Woodruff Springs,
Delmonte, and Shootering Canyon deposits.l® Known uranium mineralization occurs in channel
sandstones within the Salt Wash Member of the Morrison Formation.®

. Coal is present in the Cretaceous formations in the area. The Henry Mountains coal field has
known commercial deposits in the Dakota Sandstone, the Ferron Sandstone, and the Emery Sand-
stone.10 Because of erosion, these formations are not present in the immediate vicinity of
the proposed site. Other known minerals in the vicinity include copper, gold, and silver.
These minerals have been generally found in the Henry Mountains, but the quantities produced
have been insignificant. No petroleum is produced in the vicinity of the proposed project.

2.7.3 Seismicity

Within a 320-km (200-mile) radius of the proposed site, 112 earthquakes with an intensity
reater than V (Modified Mercalli) or a magnitude estimated or measured at greater than 3.5
Richter) have occurred since 1853. The largest event had an epicenter about 177 km (110 miles)

northwest of the site and had a maximum intensity of VIII to IX and an estimated magnitude of

6.7.11 The event nearest the site had an epicenter in the Circle Cliffs uplift about 61 km

(38 miles) north of the proposed site. This earthquake, which occurred on September 30, 1963,

had a magnitude of 4.5.

Based on the region's seismic history, the probability of a major damaging earthquake occurring
at or near the site is remote. Algermissen and Perkins!? indicate that there is a 90%
probability that a horizontal acceleration of 4% of gravity would not be exceeded in 50 years.

However, should such an acceleration level occur, on]y‘minor damage would be expected.
i

2.8 SOILS

Soils on the proposed site of the Shootering Canyon project are classified as either Entisols
or Aridisols. The former order consists of soils having no pedogenic horizons; the latter
includes soils with pedogenic horizons that are low in organic matter and are never moist
for more than three consecutive months (ER, Sect. 2.4).

Little variation was observed in soil texture, color, and consistency throughout the site.

The soils were generally sandy in texture, modified in some places by gravel or cobbles at

the surface. Both soil and sandstone rock outcrops were red in color. Soil consistency

was Toose (noncoherent) in surface samples and loose or soft in deeper samples (ER, Sect. 2.4).

The content of organic matter in all of the soil profiles on the site was extemely low, and
except for a greater bulk density with depth, horizon development was not generally apparent.
Because the soils are derived almost entirely from a single source (windblown dust and fine
sands), the soil grain size is quite uniform, about 117 ym (ER, Appendix B). A1l of the
surface soils in the vicinity of the facility site are highly susceptible to wind erosion.
Mounds of deposited sand were observed around the sparse clumps of vegetation. Although
sandy soils are usually well-drained, the lack of organic matter, sparse vegetation cover,
and relatively steep slopes over much of the area contribute greatly to the potential for
water erosion. Annual precipitation in the vicinity is normaily low [18 cm (7 in.}], but
maximum point precipitation could be as high as 8 cm (3.2 in.) in a 24-hr period occurring
every 100 years. '

Five major soil mapping units were delineated on the proposed tailings impoundment and plant
site (Fig. 2.3). Deep sands on gentle slopes (4 to 10%) cover the majority (40%) of the
tailings impoundment site. Soil sampled in this mapping unit was more than 76 cm (30‘1n.)
deep and ranged in texture from sand to loamy-fine sand. According to the applicant, except
for the very fine, sandy surface material, these soils constitute the best "topsoiil" avail-
able on the proposed iite for use in reclamation (ER, Sect. 2.4). Shallow to deep sand on
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gentle to moderate slopes (10 to 30%) comprise about 30% of the tailings impoundment site.
These soils were typically 15 to 30 cm (6 to 12 in.) deep, generally devoid of organic matter,
and consisted of very fine sand. Recent shifting of surface material was evident in several
areas. Sandstone rock outcrop occurs on about 15% of the tailings impoundment site, with
sTopes ranging from 10 to 30%. Because of the exposed rock, precipitation runoff leads to
erosion in areas downgrade and adjacent to the main drainage of this mapping unit. The
remainder of the tailings impoundment site is covered by moderately steep to very steep (30
to 80%) talus siopes. These areas are present on the periphery of the impoundment as well

as the plant site. Soils on these slopes are typically immature and very shallow. Soil over
most of the plant site consists of shallow to deep sand. The nearly flat terrain of this
area has resulted in some of the soils extending below 150 cm (60 in.) near the center of the
site and to about 50 cm (20 in.) near the outer edges of the site. Cobbly or gravelly
material occurred on the surface of all of the sample sites in this mapping unit. The soils
were essentially devoid of organic content and showed 1ittle evidence of horizon development.

Soils in the vicinity of the site have not been surveyed by the Soil Conservation Service,
but in the opinion of the staff, it is unlikely that any of the soils would be classified /
as prime or unique farmland.l3

2.9 BIOTA
2.9.1 Terrestrial

2.9.1.1 Flora !

i
i

Vegetation in the vicinity of the facility site is very similar to that of the potential,!*
characterized as desert shrub and dominated by a blackbrush/Mormon tea association. Plant
cover is sparse in the area, ranging from about Jlh.to 25% (ER, Table 2.8-1). Blackbrush
(Coleogyne ramosissima), the dominant species, accounts for about 25 to 65% of the total plant
cover. Mormon tea (Ephedra torreyana), the other major shrub species, comprised approximately
15 to 25% of the total cover. Other common associates’at the proposed site include smallhead
snakeweed (Gutierrezia microcephala), the indigobrush (Dalea polyadenia), and desert sage
(Salvia carmosa). Herbaceous vegetation at the site is especially sparse (<1% of ground

cover). Herbaceous species often form only a relatively small portion of ground cover in
southeastern Utah, but the drought conditions in the region prior to sampling may have further
reduced the abundance of this component of the plant community. Of the herbaceous species
present in the project area (ER, Table E-1), galleta grass (Hilaria jamesii) is the most common.
This species is typically associated with sandy soils and arid lands throughout the Four Corners
region.

Productivity in this ecosystem varies greatly from year to year, depending on the moisture
supply. Productivity studies were not conducted at the site, but the Utah Division of Wild-
1ife Resources has estimated that on a regional level the total vegetative cover for desert
shrub vegetation consists of less than 10% browse species and Tess than 1% grasses and

forbs (ER, Sect. 2.8). Forage production of these.plants is estimated to be 340 kg/ha

(300 1b/acre) for browse species, 60 kg/ha (55 1b/acre) for grass species, and 6 kg/ha

(5 1b/acre) for forbs.

Of the 65 proposed endangered plant species in Utah,15 only one is thought to be associated
with habitat and soil types in the vicinity of the facility site. Phacelia mammalariensis

has a documented distribution in Garfield County, restricted to Tropic Shale, Dakota Sand-

stone, and Kaiparowatts formations.1® This endangered species was not observed during the

field surveys (ER, Sect. 2.8), and Fig. 2.4-2 of the ER, which depicts the geologic forma-

tions near the proposed facility, indicates that it is unlikely that this species occurs on
the site.

2.9.1.2 Fauna '

The limited vegetation in the area may account for the relatively Tow diversity of wildlife
species observed by the applicant. Wildlife representative of the facility area are listed
in Table 2.10. Lack of any aquatic habitat in the immediate vicinity of the site precludes
the establishment of any significant amphibian populations.




Table 2.10. Wildlife species observed or expected to occur in the vicinity of the site?

Scientific name Common name Observed? Expected

Big game or large mammals

Odocoileus hemionus Mule deer U
Medium-sized mammals

Canis latrans Coyote C

Lepus californicus Black-tailed jackrabbit C

Sylvilagus auduboni Desert cottontail C

Taxidea taxus Badger U
Small mammals

Chiroptera Bats (6]

Dipodomys ordi Ord’s kangaroo rat C

Neotoma lepida Desert woodrat C

Onychomys leucogaster Northern grasshopper

mouse C

Peromyscus crinitus Canyon mouse c

Peromyscus maniculatus Deer mouse Cc

Perognathus parvus Great Basin pocket mouse U
Raptors

Agquila chrysaetos Golden eagle R

Buteo jamaicensis Red-tailed hawk U

Cathartes aura Turkey vulture C

Falco mexicanus Prairie falcon R

Falco sparverius American kestrel U
Upland game birds

Zenaidura macroura Mourning dove Cc

Columba fasciata Band-tailed pigeon U
Perching birds

Eremophila alpestric Horned lark c

Lanius ludovicianus Loggerhead shrike U

Petrochelidon pyrrhonota Cliff swallow U

Spizella breweri Brewer’s sparrow C

Tyrannus verticalus Western kingbird C

Crovus corax Common raven C
Reptiles

Cnemidophorus tigris Western whiptail Cc

Phrynosoma douglassi Short-horned lizard U

Uta stansburiana Side-blotched lizard Cc

?This list represents species that are most likely to occur in the facility area.

bObserved during July and October 1977 field surveys.

¢Symbols representing anticipated relative abundance: common (C)—usually observed
daily, dominant species in the area; uncommon (U)—regularly seen but not on a daily
basis, not a dominant species; rare (R)—only occasionally observed or captured.

Source: Modified from the ER, Table E-2.

Rodents, Tagomorphs, and carnivores were the dominant mammalian species present at the site.
The most abundant rodent was Ord's kangaroo rat (ER, Table 2.8-2). The sandy soil on the

site is the preferred habitat of this burrowing species. The area is not considered to be
prime habitat for big game species, and no major populations of these animals are present

in the immediate vicinity of the site. Mule deer (0Odocoileus hemionus), elk (Cervis canadensis),
and bison (Bison bison) occur in the region, but they are generally associated with the pinyon-
juniper woodlands and coniferous forests at higher elevations in the mountains north of the
site (ER, Fig. 2.8-2). Some mule deer may occasionally enter the area during severe winters

or during the hunting season, but their normal winter and summer ranges are in the Henry
Mountains north of the site and at higher elevations to the west (ER, Fig. 2.8-2). The closest
critical winter range for mule deer in the region is approximately 48 km (30 miles) to the
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northwest (ER, Sect. 2.8). Desert bighorn sheep (Ovis canadensis) also occur in the region,
being generally confined to rugged terrain south of the Colorado River (ER, Fig. 2.8-2). A
small population is located north of the river about 24 km (15 miles) southwest of the site.

Only eight species of birds were observed at the site, four of which were raptors. Only one
nest was observed; it was an active American Kestral nest, located on the south end of the
butte on the west side of the tailings impoundment site. A prairie falcon was observed about
3.2 km (2 miles) north of the site during a reconnaissance survey in May 1977.

The western kingbird and horned lark were the only two songbirds observed during field studies.
The mourning dove was observed on the site during July 1977 and is the only species of upland
game bird that regularly inhabits the area. The Hungarian partridge (Perdix perdiz) and blue
grouse (Dendragapus obscurus), other upland game birds, can be found at some of the higher
elevations in southeastern Utah where forest and mountain brush vegetation provide adequate
food and cover. These areas are located more than 8 km (5 miles) from the proposed plant site,
in the Henry Mountains or near the Colorado River. The project site is not located in any

of the major waterfowl flyways. During the staff site visit in June 1978, two mallards

(4nas platyrhynchos) were observed in a stock pond located about 8 km (5 miles) south-southeast
of the project site. In addition, with Lake Powell Tocated approximately 16 km (10 miles)

to the south, it is conceivable that some waterfowl may be seen in the vicinity during spring
and fall migrations. :

No endangered species of wildlife were observed on the site.17 The project site is within the
range of the bald eagle (Haliaeetus leucocephalus) and the American peregrine falcon (Fatleo
peregrinus anatum), but the Jack of aguatic habitat indicates a low probabiiity of these
species occurring on the site. However, with the Colorado River and Lake Powell being located
about 16 km (10 miles) from the site, these species may be observed in the region during
migration periods.

P

2.9.2 Aquatic

As discussed in Sect. 2.6.1, there are no permanent streams or pools in the permit area that
could harbor aquatic organisms throughout the year. There are approximately 24 km (15 miles)
of stream drainage courses separating the proposed mill site from Lake Powell (ER, Sect. 6.1)
which, because of a porous substrate and infrequent rainfall, only sporadically contain water.
When water is present in these stream channels, it is in the form of highly turbid flash
floods following rainstorms. Thus, the migration of fishes and other aquatic organisms from
-the lake to the vicinity of the site is prevented. Because of a lack of aquatic habitat in
the project area, the applicant conducted no sampling program for aquatic biota.

There are three endangered aquatic species found in Utah.!7 The humpback chub (Gilla cypha)
is found in widely separated areas of the Green and Colorado rivers, from the Grand Canyon
area northward to the vicinity of the Flaming Gorge Dam on the Utah-Wyoming border. Specimens
have not been collected from Lake Powell, and the closest collection is from Lee's Ferry,
downstream from the Glen Canyon Dam.3 The Colorado River squawfish (Ptychocheilus lucius) is
found in the middle and lTower Green River, the main Colorado River above Lake Powell, and the
Salt River. This species is adapted to 1ife in turbid, swift, warm rivers and will not repro-
duce in cold tailwaters below high dams or in the reservoirs, such as Lake Powell, behind
these dams.18 Finally, the woundfin (Plagopterus argentissimus) is an endangered minnow that
is now believed restricted to the Virgin River below Hurricane, Utah,'® and, therefore, is not
found in Lake Powell or the Colorado River.3

There are no threatened aquatic species listed for the State of Utah.l?

2.10 NATURAL RADIATION ENVIRONMENT

Radiation exposure in the natural environment is due to cosmic and terrestrial radiation and
to the inhalation of radon and its daughters. Measurements of the background environmental
radioactivity at the proposed site have been initiated using thermoluminescent dosimeters
(TLDs) (ER, p. 2-167). Preliminary results indicate an average total-body dose of 82 milli-
rems per year. The elevation of Shootering Canyon (=21.4 km) allowed us to approximate the
cosmic radiation contribution to be about 50 millirems per year with terrestrial radiation
adding 32 millirems. The cosmogenic radiation dose was estimated to be about 1 miliirem per
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year. Terrestrial radiation originates from the radionuclides potassium-40, rubidium-87, and
daughters from the decay of uranium-238, thorium-232, and, to a lesser extent, uranium-235.
The dose from ingested radionuclides was estimated to result in a dose of 18 millirems per
year to the total body.l!2 The dose to the total body from all sources of environmental
radioactivity is estimated to be about 101 millirems per year based on the preliminary site
measurements.

The concentration of radon in the area is estimated to be in the range of 500-1000 pCi/m3,

based on the concentration of radium-226 in the local soil.19:20 Exposure to this concentra-
tion on a continuous basis would result in a dose of up to 625 millirems per year to the
bronchial epithelium.2! 1In unventilated enclosures, the comparable dose could reach 1200 milli-
rems per year.

The medical total-body dose for Utah is about 75 millirems per year per person.?2 The total
dose in the area of the proposed mill from natural background and medical exposure is estimated
to be 176 millirems per year.
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3. OPERATIONS

3.1 MINING OPERATIONS

The applicant has conducted an extensive ore development program in the Shootering Canyon
area. Three ore bodies — the Lucky Strike 10 (an existing mine), the Tony M (a mine under
development), and an unnamed ore body to the northeast of the Tony M — have been identified as
commercial deposits (Fig. 3.1). As of January 1, 1978, the indicated and inferred reserves in
these bodies exceeded 2500 MT (2800 tons) of U30g, sufficient for at least ten years of
production by the proposed mi1l. The applicant expects that further exploration in and
around the ore bodies will reveal additional reserves (ER, p. 3-40).

The economically recoverable ore will vary in grade from 0.04% to 0.5% U30g with an estimated

average grade of 0.10% U30g. Under present plans, ore of less than 0.04% U30g would not be
processed (ER, p. 3-43).

3.1.1 Mining techniques

In the Shootering Canyon vicinity, uranium ore is found in the Salt Wash member of the

Morrison Formation. Typically, the Salt Wash sandstone in the area is overlain by approximately
30 to 244 m (100 to 800 ft) of non-ore-bearing sandstones. The type and the amount of this
overburden preclude economic extraction of the uranium ore except by underground mining
techniques. At many locations in the project vicinity, the Salt Wash sandstone is exposed on
the walls of the deep canyons dissecting the surface of the region. Over the past 30 years at
many exposed locations, horizontal drifts, or adits, have been driven directly into the ore
bodies from the canyon walls. This procedure will be continued for the Shootering Canyon
project. Borings to locate ore concentrations are drilled vertically from the surface through
the overburden and ore horizon. The deep canyons in the area provide drainage to adjacent
higher strata, and mines throughout much of the Salt Wash member will encounter Tittle or

no groundwater (ER, p. 3-43). Should small amounts of mine water be encountered, this seepage
would be used to wet mine haulageways or ore piles to 1imit dusting. If substantial quantities
are encountered, the water would be used in the milling process.!

Uranium ore mining for the Shootering Canyon project will be by conventional underground mining
techniques (face drilling and blasting, loading, and haulage). Existing or new adits from the
canyon walls will be used for access to the ore bodies, and drifts will be extended in the
direction of known ore bodies. Scanning of the rock at the face of the drifts will indicate
when ore-grade rock is encountered. Drift advancement will follow a regular sequence of
drilling, blasting, and mucking. Drifts will be about 3.4 m (11 ft) wide and 2.7 m (9 ft)
high. Tunnel structural stability in the drifts will be maintained by strategic placement

of rock bolts, steel sets, and wood supports.

Waste rock will be segregated from ore-grade rock at the mine exit. Mining machines will
load, haul, and dump fractured rock from the advancing drifts. These machines will deliver
the rock to nearby loading stations, where it will be transferred to ore "buggies," which
transport the rock to the surface. Ore-grade rock will be delivered directly to ore storage
bins located near the mine entrances. Waste rock will be delivered to established disposal
areas near the mine entrances, or possibly to the plant area, for use in the construction of
the tailings impoundment dam (ER, p. 3-47).

Mining will be performed on a schedule of two 10-hr shifts per day, four days per week. Ore

production is expected to average about 600 MT (660 tons) per shift, or about 2.4 MT (2.7 x 10°
gross tons) per year. The ore will be transported to the mill in dump trucks of 30-ton capacity.

3-1
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Some ore for processing will be supplied from the Plateau Resources, Ltd., ore buying station
near Blanding, Utah, which buys and stores uranium ore produced by independent mines (Fig. 2.1).
By April 1978 the applicant had established purchase agreements with 12 mine operators. The
purchased ore is primarily quartzose sandstone containing between 0.05% and 1.0% uranium

[0.45 to 9.1 kg (1.0 to 20.0 1b) uranium as U30g per ton of ore].

Construction of the ore buying station began in March 1977, and operations began in August 1977.
Ore purchases have averaged approximately 1800 MT (2000 tons) per month with an average uranium
content of 0.11%. The applicant expects to stockpile ore until about October 1979 when transfer
of ore to the proposed Shootering Canyon uranium processing facility will commence. At that
time about 52,000 MT (57,000 tons) of ore will be stored at the ore buying station.

It is expected that a maximum of 4380 MT (4830 tons) of ore per month would be transferred to
the proposed uranium processing facility, and the staff assumes that 1800 MT (2000 tons) per
month would continue to be purchased. In that case the stockpile at the ore buying station
would be depleted by late 1981; the ore buying station itself would either become a purchase
and transfer facility [1800 MT (2000 tons) per month] with a minimum ore stockpile or be
closed and the site reclaimed.

3.1.2 Mine waste disposal

Waste rock from the mines will be added to the existing talus slopes and waste rock now piled
against the bottom of the Canyon walls. Ore buggies hauling waste rock from the mines will
dump the rock from the mine access roads and from the level areas constructed at the mine
entrances. The waste rock will assume its natural angle of repose as it is dumped. Appearance
of the waste rock piles will be similar to the appearance of the numerous natural talus slopes
now bordering the floor of Shootering Canyon and other canyons in the vicinity. The quantity
of waste rock from the mining operations is estimated to be in the ratio of 1:1, waste rock to
economically recoverable ore. On an annual basis, the waste rock quantity will be about

2.4 x 105 MT (2.7 x 105 tons), or 1.9 x 105 m3 (2.5 x 10° yd3). The area adjacent to the Tony
M mine entry has an estimated capacity of approximately 2.3 X 106 to 2.7 x 108 MT (2.5 x 10°

to 3 x 106 tons) of waste rock over the life of the project. Waste rock dumps will be located
in areas that minimize their apparent size and their environmental and visual impacts. Dumping
will be controlled to prevent obstruction to roads and drainage channels on the floor of the
canyons (ER, p. 3-48). A1l mine waste dump and reclamation activities will be performed in
accordance with the State of Utah Mined Land Reclamation Act of 1913:Bnd the Utah Solid Waste
Disposal Regulations. .

3.2 THE MILL

The proposed Shootering Canyon Uranium Project is designed to process about 2.48 x 105 MT
(2.74 x 105 tons) of ore per year. A process design rate of 717 MT (790 tons) per day has
been used for the plant to allow for planned and nonscheduled shutdowns.

From previous exploration and mine development work, the overall average ore grade is estimated
to be 0.10% Us0g. Because considerable grade variation may be encountered throughout the Tife

of the project, the mill design will allow efficient recovery of uranium from ores of as

little as 0.07% (average grade) Us0g. At this minimum average grade, the mill is estimated to
have an overall recovery of 90%. The recovery is expected to increase slightly at higher

feed grades. Based on 90% recovery, 0.10% U30g ore grade, and the average daily 680-MT (750-ton)
processing rate, the proposed mi1l will produce about 614 kg (1350 1b) of U30g per day and a
total of 224 MT (247 tons) per year.

The mill would utilize the conventional acid leach-solvent extraction process for uranium
recovery. A general description of the mill process is given in Sect. 3.2.2.

3.2.1 External appearance of the mill

The plot plan of the proposed Shootering Canyon Uranium Project is shown in Fig. 3.2 and an
artist's rendition of the mill in Fig. 3.3. The mill design features a compact layout that
offers economic and efficient construction and operation. Auxiliary buildings and facilities
are located around the perimeter of the mill site to yield a well-integrated complex. Within
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Fig. 3.2.

Shootering Canyon Uranium Project plot plan.

Source:
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Fig. 3.3. An artist's rendition of the Shootering Canyon Uranium Project. Source: ER, Fig. 3.1-2.
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the mi1l area, all process equipment will be housed or covered, except for the countercurrent
decantation tanks, the clarifier, and the leach solution filters.

The earth-tone color of the building exteriors will blend with the high cliff to the west,
which will form the background to the plant as seen from State Highway 276. A short stretch
of that highway, about 3 km (2 miles) northeast of the site, provides the only available
public view of the plant site (except from the air). From the highway, the only signs of
activity at the plant will be vehicular movements. :

No plumes of smoke or dust will mark the plant location. One stack rising about 30 m (100 ft)
and several other stacks 24 to 27 m (80 to 90 ft) above plant grade will not appear in
silhouette from the highway. The largest building in the complex will be about 43 by 55 m
(140 by 180 ft) in plan dimensions and about 18 m (60 ft) high. Other smaller structures,
associated with the ore crushing, storage, and conveying systems, will have maximum heights of
18 to 21 m (60 to 70 ft) above the general level of the plant site.

3.2.2 The mill circuit

The proposed Shootering Canyon mill will use a conventional acid leach—solvent extraction
process to recover uranium. Figure 3.4 depicts the steps in the proposed process. Each of
the major steps (ore storage, crushing and grinding, leaching, solvent extraction, counter-
current decantation, product precipitation, and product drying) is discussed in the remainder
of this section.
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3.2.2.1 Ore stockpile

Ore from the mine will be hauled by truck to the plant, an approximate distance of 5.6 km

(3.5 miles). The ore could be deposited on the crusher patio or dumped and fed directly

to the ore crushing system. Ore may be stockpiled on the patio north of the primary crusher;
the applicant estimates that the patio storage will average approximately 9 x ]03 MT (1 x 10%
tons), although capacity will exist for storing up to 9 x 10* MT (1 x 10° tons). During
operations, the stockpile will be available on the patio as back-up plant feed in case the
mine cannot deliver ore to the plant for any reason. Ore deposited on the patio will be
picked up by a front-end Toader and fed to the ore crushing system as required. Ore delivered
from the Blanding ore buying station will be fed directly to the process (Fig. 3.4).

3.2.2.2 Ore crushing and grinding

The uranium in the project area is deposited as thin coatings and pore fillings between grains
of sandstone. To ensure that uranium minerals are removed effectively from these grains, mined
ore must first be reduced in size to fine particles by crushing and grinding so that a large
surface area is exposed to the acid leach solution. Ore will be loaded into a receiving
hopper consisting of an apron feeder and a stationary grizzly, which will split the feed

into plus and minus 7.6-cm (3-in.) fractions. Oversized material +7.6 cm (+3 in.) will be

fed to a jaw crusher. Material passing the stationary grizzly will be tr